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Abstract 
The purpose of this dissertation is to determine the factors that influence the level of 
credit risk management and the quality of the loan portfolio in European commercial 
banks. For that purpose, I apply the ‘’Ordinary Least Squares’’ model and using both 
bank-internal and macroeconomic factors to determine the total level of credit risk, 
which is the level of Non-Performing Loans (NPL). I used, ROE and ROA ratios, Net 
Loans to Total Assets ratio (NLTA), Total Equity to Total Assets (TETA) ratio, the 
logarithm of Total Assets, which indicated the Bank Size (BS) and finally the Net Loans 
to Deposits and Borrowing (NLDB) as bank-internal variables. On the other hand, I used 
the GDP growth rate, Inflation rate, Unemployment rate and the National Public Debt 
(as a percentage of GDP) as macroeconomic variables. So, I created a dataset 
consisting of 85 commercial banks based in 24 out of 28 European Union countries, 
where I applied the OLS model and analyzed a period of five years from and including 
2014 to 2018. Essentially, I wanted to provide evidence-based insights on the effects of 
the different factors, both internal and external, to European banks’ credit risk. The 
results indicated that the causes of high levels of NPLs are both bank-internal and 
macroeconomic, as many of the study variables appeared to have a significant positive 
and negative relationship with the level of NPLs. Overall, I arrived at the conclusion 
that banks should take into account several determinants and variables when they 
provide credit, in order to decrease the level of their credit risk. 
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1. Introduction 
In the current dissertation, I will examine the most effective determinants of credit 
analysis and risk valuation of commercial banks that operate in Europe. The precision 
of credit risk valuation has a major role in a bank's solvency and sustainability. The 
objective of this analysis is to examine and recognize the most appropriate 
determinants of credit risk, suitable for the commercial banks, in order to minimize 
risks of credit losses. For the empirical part, a quantitative investigation is used to 
examine which are the most effective determinants of the credit risk for some 
commercial banks that are located in Europe. 
Credit risk has been considered a lot across the expansion of banking as a common 
topic in the industry. However, from the moment that banks exercise their core 
functions, which are credit activities, this issue is never considered “out of fashion”. 
The dissertation aims to research the influence of credit risk on bank performance 
along with methods that financial institutions can apply to control and mitigate this 
risk. The primary chapter will introduce the overall viewpoint of the dissertation. After 
the key objectives have been determined, the dissertation’s scope, international 
features and benefits to stakeholders will also be offered to the readers. Finally, there 
will be some crucial notions related to the study area. 
1.1 Background 
Banks provide numerous services, but most of them are having to do with credit. For 
instance, corporate loans, payment services, cash management and checking accounts. 
The financial service though, that contributes the most to bank’ s profits is lending. 
Loans that banks issue function as financial support for their customers, and in 
exchange, the customers must pay both principals and interests. This would be 
lucrative had all the clients be creditworthy. Nevertheless, this is not the case in many 
situations since there are risks that clients cannot be able to meet their loan 
obligations. These risks could reverse performing loans to non-performing loans (NPLs) 
or impairment losses. That kind of “bad debt”, which is another definition of NPLs, 
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creates negative effects on bank performance, revenues and reputation. Although 
banks are uncovered to a variety of risks, credit risk is considered to have the biggest 
impact on a bank’s performance. Because of these reasons, risk supervisory in credit 
activities is a crucial issue in the banking industry, which entails bank managers and 
experts to discover solutions that can minimize and mitigate credit risk and NPLs. The 
study includes concepts relative to credit risk and empirical analysis of a sample, which 
contains a variety of commercial banks that operate in Europe. The sample of banks 
used in the dissertation has a high significance in the topic and it is used in order to 
recognize the determinants of the credit risk internal and external that affect the 
formation of non-performing loans. Finally, from the discoveries of the research, the 
dissertation aims to deliver important references to improve the case banks’ capability 
to manage the credit risk.  
1.2 Global Feature and Benefits 
The issue relates to the banking sector in general and the case banks operate 
internationally, for that reason, this study accomplices the global aspect condition. The 
related issue and results are relevant to many financial institutions regardless of the 
country they are operating. Commercial banks have related operations, such as 
receiving deposits and providing loans. Furthermore, the study refers to banks 
established in Europe, so it ensures both European and International regulations and 
standards of the banking industry, which the dissertation will present afterward in the 
following chapters. 
This dissertation provides diverse methods used to determine and handle credit risk 
issues. The study’s banks are from all across Europe, so individuals from countries 
outside and inside Europe could acquire valuable information on how a typical credit 
risk management system works in Europe throughout this dissertation. For the case 
banks, the research’s outcome supports the credit institution in improving its internal 
credit risk control. From the empirical results, I will provide suggestions to develop the 
case study banks’ credit risk management further. 
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2. Commercial Bank and the European Banking System 
In this chapter, I will present the definitions and main functions of commercial banks. 
Afterward, I will provide some key features and numbers about the European Banking 
System. 
2.1 Commercial Banks and its main functions 
As Sapountzoglou and Pentotis (2009) report in their study, banks are financial 
intermediaries that mediate between the surplus and deficit units of the economy, 
improving the effectiveness of its financial system. The role of banks and their 
operations are complex, but also important for managing the financial resources of the 
economy. 
Beyond the general definition, banks perform certain functions that support the 
development of economic activity. Specifically: 
• Banks as intermediaries, handle money, securities and manage information, 
returns and risks. 
• Banks as constituents of the monetary system of the economy, manage funds, 
claims, and liabilities. Therefore, they affect the liquidity of the economic 
system. 
• Banks “generate” money, which is produced through a dynamic sequence of 
deposits they receive and loans and credit they grant. 
• Banks are entities that are supervised and controlled, in terms of credibility, 
capital adequacy, and creditworthiness, to ensure continued provision of 
confidence in them by the depositing and investing public. 
• Banks are organizations that have an impact both on the demand as well as on 
the supply, on the domestic and international money and capital markets. 
• Banks are companies that seek to maximize the return on their equity, within 
the framework of exercising optimization policy. 
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According to the above, it is understood how complex the role banks play in 
supporting economic activity and in microeconomic and macroeconomic performance 
is. 
2.2 The European Banking System 
As the European Banking Federation (2018) reports, there is a descending trend in the 
number of European Union financial institutions, which began in 2009, and carried on 
up to 2017, when it fell to 6,250. This marked a diminish of 5% in contrast to the prior 
year and a decrease of 2,275 in total since the reduction started. Many of the 
consolidations have happened within financial institutions legally incorporated into the 
reporting country, where the stock has collapsed by 31% since 2008. This trend 
contains features such as mergers and acquisitions in the banking sector with the 
purpose of improving profitability. The countries, according to the ECB, that suffered 
the biggest reduction in absolute terms in 2017 were Germany (-70 units), Italy (-65), 
Hungary (-49) and Austria (-43). The UK (+15) and Sweden (+3) were the only nations 
where the number of financial institutions had increased. The rational taking place in 
the EU banking sector also involved bank branches, as the number of bank branches 
continued to decrease, set at about 183,000 by the end of 2017. In contrary to the 
previous year, branches in the EU-28 reduced by 3.1% or 5,900 branches in absolute 
terms. This partially illustrated the growing use of internet banking by customers as 
more than half of EU individuals used digital banking in 2017 up from 29% in 2008. 
There has been a decline in the number of branches by 21% since 2007, almost 50,000 
in absolute terms.  
The general number of subsidiaries continued diminishing for the tenth successive 
year, dropping by 4.4% to 566. Thus, subsidiaries of banks from other European Union 
countries fell by 14 in 2017. The number of non-EU banks’ subsidiaries dropped to 245, 
down from 288 in 2013. By the end of 2017, EU-28 financial institutions employed 
approximately 2.7 million people, nearby 40,000 less than in 2016 and the lowest level 
since the European Central Bank’s data series began in 1997.  
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The five major European Union economies continue to have the biggest number of 
employees in the banking industry employing almost 67% of the total European Union 
28 banking staff. Along with the European Free Trade Association countries, the sum of 
staff employed in the banking industry was almost 2.9 million. Furthermore, reflecting 
a contrast in the banking sector, the average number of people per bank staff in the 
European Union Member States rose from 184 in 2016 to 187 in 2017. The average 
number has increased each year since 2008 when it was 154. 
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3. Credit Risk Management in Commercial Banks 
In this part, I will present the relationship between asset quality and credit risk. Later 
on, I will provide some important definitions and insights relative to the credit risk 
management and analysis process, the Basel Accord and the non-performing loans. 
3.1 Asset Quality  
Asset quality rating is a review or evaluation measuring the credit risk relative to a 
specific asset. How effective management is in controlling and monitoring credit risk 
can also have an influence on what kind of credit rating can be achieved. 
As Bholat, Lastra, Markose, Miglionico, and Sen (2016) pointed, “asset quality is an 
essential part of sound banking.” Nevertheless, asset quality is difficult for banking 
regulators and investors to evaluate without a common strategy to classify assets. 
Currently, no standard is used broadly to categorize loans on many financial 
institutions’ balance sheets. As a result, no common definition of non-performing loans 
exists. 
Asset quality constitutes a significant factor in the function of a bank. It comprises 
asset valuation and it is a measurement to understand and mitigate the credit risk it 
involves. It is associated with the left-hand side of a bank balance sheet and consists of 
cash, liquid assets and other investments, but concentrates mostly on the quality of 
loans as they are the major source for its earnings. So, when the management of a 
bank considers the asset quality, it deliberates mainly about the performance of the 
loans. Also, the asset quality is related to the liquidity of the bank as liquidity shows its 
ability to resell an asset easily and with minimum cost. There were many debates 
about the goals of liquidity, safety, and profitability in a commercial bank, so 
economists have tried to lay down theories that combine these objectives with the 
distribution of assets in a commercial bank. These theories are known as asset quality 
theories or theories of liquidity management. 
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3.2 Lending Activities and Credit Risk Management 
In commercial banks, lending activities provide the most of their profits, though, it also 
entails a great amount of risk. The basic characteristic of a financial institution is to 
pursue benefits with satisfactory and quantifiable risks. As it is said, credit risk 
increases when customers are not creditworthy.  
“Credit risk is the risk that counterparties in loan transactions and derivatives 
transactions will default. This has traditionally been the greatest risk that lending 
institutions face and is usually the one for which the most regulatory capital is 
required”. (Hull, 2010, p.37) 
“The development of longer-term lending, where banks assume more credit risk, 
increases the importance of having accurate and timely data to monitor asset quality 
through a loan’s long life.” (Bholat et al, 2016) 
As Achou and Tenguh (2008) stated, non-performing loans (NPLs) have a converse 
relationship with banks’ profitability. For that reason, they proposed that it is essential 
that banks perform prudent credit risk management and protecting the assets of the 
banks and the interest of investors. 
Donald and Jordan (1996) describe credit risk basically as the possibility that a bank 
borrower or counterparty will not succeed to meet their obligations according to 
agreed terms. The purpose of credit risk management is to maximize a bank’s risk-
adjusted rate of return by sustaining credit risk exposure inside satisfactory limits. 
Banks have to control the credit risk in the whole portfolio in addition to the risk in 
every credit or transaction. Banks must also think about the links between credit risk 
and other risks. The efficient management of credit risk is an essential part of an 
inclusive approach to risk management and critical to the future prosperity of any 
financial institution.  
As Nelson and Schwedt (2006) stated, the banking sector has made steps in controlling 
the credit risk. Up until the 1990s, the credit risk analysis was mostly restricted to 
assessments of separate loans, and financial institutions reserved most loans on their 
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balance sheets up to maturity. Nowadays, credit risk management includes both loan 
assessments and portfolio analysis. Furthermore, the development of new innovative 
methods for buying and selling risks has let several institutions to deviate from the 
traditional methods that they followed and keep lending practices on behalf of more 
active strategies that they try to find the proper combination of assets under the more 
and more competitive market conditions, and business opportunities. Even more now 
than before, banks can manage and control debtors and portfolio concentrations, 
maturities, and loan sizes, and to report and even remove problematic assets before 
they record losses. Several banks also perform stress tests to their portfolios, in order 
to help inform their management. 
Weber, Scholz, and Michalik (2010) mention, the procedure of credit risk management 
and particularly the part that focuses on the management of counterparty risk can be 
organized into the five phases given in Picture 1. 
 
Picture 1. The credit risk management process (source: Weber, Scholz. and Michalik,2010) 
The purpose of the rating is to ascertain the borrower’s default risk. Afterward, banks 
perform credit valuations before they provide a loan to a customer. Furthermore, 
except for the individual credibility check, a creditworthiness valuation is performed to 
determine a loan’s probability of default (PD). The goal of costing is to measure the 
expected loss (E) from lending based on the probability of default and loss given 
default (LGD). Loss given default is the expected loss when a debtor goes bankrupt. It 
depends on the credit equivalent, and the loss severity, which is the expected loss of 
the exposure displayed as a percentage. The last one mostly relies on the value the 
bank estimates gaining if it calls in security on a loan and consequently sells it. In the 
pricing stage, the distinguished costs are consolidated with the credit conditions. 
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According to Stein (2005), by charging every borrower a premium set on his projected 
loss, the average loss in lending can be compensated for. Throughout the loan 
agreement period, the credit is examined and variations in credit risk are scrutinized. If 
a borrower’s expected loss rises, the causes of this should be evaluated and actions of 
correction must be taken immediately. Insolvent borrowers, who only pay back 
partially or not at all, are handled in the work-out unit of the bank. The target in the 
work-out stage is to diminish the losses and to get the borrower back in a healthy 
position. Solutions may be varying from the improvement of a firm’s numbers to 
bankruptcy and liquidation of the customer’s company.  
3.3 Credit Process  
The credit process begins with an analysis of the borrower’s credit capability to repay 
the loan. For that reason, each bank has to follow a lending policy and perform a credit 
analysis. 
3.3.1 Lending Policies 
Each bank has its particular lending policies, which show its ideas and approaches 
associated with credit activities. For all commercial banks, these policies function as a 
standard for bank officers and employees in their everyday work by establishing a 
mutual structure, a mutual target among officers and employees each time they 
negotiate and interact with customers, make decisions and handle transactions. 
Nevertheless, some mechanisms in lending policies may vary from bank to bank, as 
Hempel and Simonson (1999, p. 398) stated, “lending policies need to have anyhow 
five elements: introduction, objectives, strategies, credit standards, lending authorities 
and approvals”.  
Good lending policies are powerful tools to manage and to mitigate credit risk because 
they establish a system to assess and evaluate credit profiles of new and existing 
borrowers. Since bank officers are affected by lending policies in giving out or not 
loans, the board of directors must develop and review these policies yearly and make 
essential adjustments. 
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3.3.2 Credit Analysis 
Credit rating is ‘’a system designed to provide information about credit quality.’’ (Hull, 
2010, p.277). 
As Fight (2004) mentions, credit analysis assists the work of bank officers by assessing 
corporations before lending money to them. This is crucial so that new loan requests 
can be handled, a firm’s ability to refund is evaluated and current relationships 
monitored. 
The level of the credit analysis is decided by:  
• the size and nature of the applicant, 
• the probable future transactions with the company, 
• the accessibility of security to provision loans, 
• the current relationship with the customer. 
Furthermore, the analysis should define whether all the data submitted are reliable for 
decision-making purposes, or if more data are required. So, the credit analysis must 
include an extensive variety of issues.  
By taking into account all of the above, it is ensured that reports do not look at a 
company’s creditworthiness in a narrowly defined sense. Also, it should be decided 
whether the provisions in the loan agreement are suitable for the borrower’s 
economic condition. Usually, it will be essential for the banks to put the assessment of 
the borrower’s economic condition within the broader framework of the current 
conditions in the industry in which it is operating. 
Framework for credit analysis 
“Credit analysis contains financial and non-financial factors, and these factors are all 
correlated”. (Fight, 2004)  
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These factors include: 
• the environment, 
• the industry, 
• competitive position, 
• financial risks, 
• management risks, 
• loan structure and  
• documentation issues. 
All banks operate in a financial and business environment, and so, when starting to 
analyze a firm, it is essential to place the firm into this framework. 
Environment factors like the economy are highly significant. When management is 
unable to control the environment, it is essential to operate within it and consequently 
restrict the effects of possibly adverse changes and make sure that it has funds to 
withstand them.  
All these factors should be considered in detail, beginning with macro-economic 
factors that influence the economy and sectors and afterward concentrate on the 
firm’s specific risk and the risks that may influence specific loans. 
3.4 Basel Framework 
Basel I Accord was initially presented to the economic community in 1988 and it set 
the standards of credit risk assessment, suggesting commonly accepted rules for all the 
credit institutions, which are relative to the possibility of a loan to default. The key 
rationale behind the Basel I was to reinforce the reliability of the global banking system 
and establish a reasonable and reliable system, to reduce competitiveness between 
the financial institutions. Hence, the Basel I Accord forces banks to determine their 
capital, core and complementary, define the risk weighting of their assets, by 
categorized them in five classes, from risk-free (0%) to higher risk (10%, 20%, 50% and 
100%), and lastly succeed capital adequacy by keeping the lowest level of 8% in their 
capital reserves. 
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Basel II Accord was introduced in 2004, and its major difference relative to the Basel I 
was the addition of the three mutually reinforcing pillars. First of all, the lowest 
requirements of the bank’s capital (the capital adequacy ratio), should be again at 
minimum 8%, nevertheless, its assets to be weighed not solely by following credit risk, 
such as it happened in Basel I, but also according to operational and market risk. 
Furthermore, the supervisory procedure of the bank’s operation should contain core 
valuation of equity, whereas supervisory authority must reevaluate the estimation and 
a run quick intercession to sustain and avert any diminish of capital. Finally, the 
obligatory use of transparency for tightening market compliance. As regards to the 
credit risk, Mehta and Shakdwipee (2017) pointed out that, the Basel II Accord 
suggests three execution options. The first one is the Standardized Method, where the 
bank uses outward ratings to describe risk weights, quite similar to Basel I, though with 
a diverse asset weighting, resulting in diminished capital requirements. The second 
one is the “Foundation Internal Rating Based” method, which permits a financial 
institution to use an interior rating classification, but in insolvency condition case the 
accrued losses are provided by the supervisory institution. The third one is the 
“Advanced Internal Rating Based” method, by which a credit institution estimates its 
capital requirements based on interior models, with the support of the supervisory 
authorities.  
Basel III, which is the latest Basel Accord, was introduced in 2010 and it transformed 
the international supervisory standards by setting even tighter guidelines on capital 
ratios than the Accords before, because of the forthcoming European economic crisis. 
It necessitates financial institutions to hold at least 4.5% of Common Equity Tier and 
6% of Tier I capital of ‘’risk-weighted-assets’’ (RWA), when the minimum in Basel II was 
at 4% for both of them, thus having the entire capital adequacy ratio remaining 
constant at 8%. The Basel III though forced a leverage ratio capital barrier of 3% and 
spotted a new kind of risk to be considered, the market liquidity risk, which consisted 
of short- term and long-term ratios, computed with the assistance of Tier I, core 
capital, and Tier II, additional capital, accordingly. Furthermore, the ‘’Net Stable 
Funding Ratio’’ (NSFR) was introduced, which is used to advance capability by 
suggesting banks to fund their operations with more reliable sources. The influence of 
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Basel III is vital for all financial institutions, as it provides more push on banks, as a 
result of the additional liquidity and capital expenses, thus it provides inducements for 
them to advance their activities as to diminish their costs and achieve higher 
efficiency.  
Nowadays, financial institutions can have access to an extensive variety of methods for 
measuring credit risk, with a straight impact on their capital adequacy ratios. Methods 
depend on internal rating systems, as proposed in Basel II, let banks utilize their 
approaches to measure credit risk, crucial to the risk-weighting of their assets and, 
hence, the quantification of their capital requirements. The regulatory framework 
stipulates that institutions must hold at least 8% of their risk-weighted assets as 
reserve capital and emphasizes that diverse types of assets are weighted equivalent to 
their plausible risk. 
3.5 Non-Performing Loans 
“Non-Performing Loan is a loan where a borrower is not making repayments according 
to contractual obligations. NPLs are impaired when the amount expected to be repaid 
falls below the contracted value carried on bank’s balance sheet.” (Bholat et al, 2016) 
The European Supervisory Authorities usually consider a loan as an NPL when the 
borrower is not able to pay for at least 90 days. When the repayment of the capital of 
the loan and its interest will be negotiated and will start over again, then we no longer 
consider a loan as an NPL. 
In lending activities, financial institutions are knowing very well that it is impossible to 
collect all the loans they have issued. Even the most high-rated loans possess the risk 
of being incapable of sustaining their performing status and end up to be non-
performing loans (NPLs). These kinds of loans are considered by credit institutions as 
high-risk assets, which could turn out to be great losses.  
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According to Golin and Delhaise (2013), there are four potential outcomes for NPLs 
which are:  
• the write-off,  
• the foreclosure,  
• the establishment of a bad bank and  
• the restructure of bad loans.  
Write-off relates to an action of deducting an amount of non-performing loans from 
bank assets in the balance sheet. When a bank exercises write-off, an equal amount 
will be altered on the liability side of the balance sheet. Write-off will influence the 
banks’ profitability, however, under many laws and regulations, banks could from time 
to time credit the write-off amount directly from equity. When banks execute a 
foreclosure, they take into account not only write-off, but also the recovery rate of 
NPLs, which arises from collaterals existing to secure the loans. Non-performing loans 
with recourse mean banks will require debtors to add more collaterals to their loans 
since the current value of them is not enough to cover potential losses in event of 
default. Conversely, NPLs without recourse are loans that have a sufficient amount of 
collaterals. Asset Management Company or Bad Bank is another remedy for NPLs. This 
category of companies purchases problematic assets or NPLs directly from banks and 
then resells them to other investors as bonds. In this manner, those NPLs continue to 
exist but they are removed from the original balance sheet. Essentially, several Asset 
Management Companies are established and funded by governments in order to act as 
a transitory solution for NPLs in the banking sector. Along with the three former 
approaches, banks have the opportunity to restructure problematic loans.  
As Laurin and Majnoni (2003) stated, the restructuring process occurs when financial 
institutions adjust primary terms in the loan contracts of NPLs, in an attempt to these 
loans to have more probabilities to be collected. With a loan in non-performing status, 
before recognizing it as a troubled asset, bank officers will reanalyze the loan and its 
lending agreement. Throughout the reexamination, if analysts decided that there are 
chances for this NPL to recover in the future, they may think about changing terms in 
the lending contract with more appropriate ones to support the debtor.  
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3.6 How to handle the NPL problem 
The most common practice that it is used among commercial banks involved in lending 
is to prepare provisions against potential losses. Banks use the method of provision of 
loan losses reserves in order to identify an impending loss on “bad loans”. A certain 
portion of creditors will indeed default, which is acknowledged and accepted by the 
banks. So, losses will still happen and diminish the equity capital of banks. Therefore, 
financial institutions have a reserve for expected non-performing exposures. 
Furthermore, in some cases where fluctuations in the business cycle or downturn in 
the economy might have a negative influence on loan books, these reserves or 
provisions could be used to mitigate the consequences on the bank. These protect the 
bank’s earnings stream and its profitability. 
As Pantelias (2018) stated, the quick resolution of “bad loans” has been considered as 
an issue of dominant importance for restarting the economy and reestablishing 
sustainable growth rates. The positive influences of determining the problem are even 
more impactful in a minor and open economy, where bank loans are the major source 
of business and household finance. Moreover, it would launch favorable conditions for 
supporting operational profitability and internal capital generation, as a result of 
improved asset quality and flexibility in future risks. Additionally, it would allow the 
restructure of the business model on credit institutions and reduce the suspicion 
concerning their short-term prospects. Finally, it permits banks to turn on core banking 
and on the management of that category of their non-performing loans, which they 
judge to have true additional value and better ability to recover. Currently, it is 
noteworthy that in the middle term and in the circumstances of addressing the 
problem of “bad loans” in the eurozone, the supervisory cost of having that type of 
loan on their balance sheets will rise for the financial institutions.  
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4. Literature Review 
In this chapter, I will discuss briefly the determinant factors that affect the level of 
NPLs, according to previous studies presented below.  
Klein (2013) introduced a study regarding the determinants influencing the level of 
NPLs in Eastern, Central, and South-Eastern Europe from 1998 to 2011. The data used 
in this research consisted of the 10 biggest banks from the 16 countries of Central, 
Eastern and Southeastern Europe, whereas the model used was a system “Gaussian 
Mixture Model” econometric regression method for dynamic panel data. The writer 
researched both macro-economic (exchange rate, unemployment, inflation rate, 
volatility of Standard and Poor’s 500 index and European Union’s GDP growth) and 
bank-specific variables (loan to assets ratio, equity to assets, loans growth rate and 
ROE) of NPLs, ending up that the last ones seemed to have a quite low explanatory 
influence, he similarly on, investigating the relationship between NPLs and the above 
factors, verifying the strong relationship of macroeconomic ones, like inflation, 
unemployment and GDP growth, of the CESEE. To sum up, this research proposes that 
there is a powerful relationship between the banking system and the real economy, 
denoting that the recent high levels of non-performing loans in many CESEE states, 
hold back the economic recovery. 
Bellas, Makri and Tsagkanos (2014) attempted to recognize the NPLs’ elements of the 
Eurozone banking system for nine years, before the crisis (2000-2008), as an initial 
attempt to find the best operation of the European banking system as an entity. 
Consequently, they used the ‘’Gaussian Mixture Model’’ difference estimation method, 
using an unbalanced panel data of 14 countries and 120 observations in total for the 
same period. As regards to the independent variables, these are macro-specific, such 
as the unemployment rate, the inflation rate, the public debt as a percentage of GDP, 
the GDP growth rate and the bank-specific ones as Capital Adequacy ratio, the loans to 
deposits ratio, the ROA and ROE ratios. The conclusion of this research signified a high 
correlation among the Non-Performing Loans and the following macroeconomic and 
bank-specific factors, unemployment, GDP,  public debt, ROE, capital adequacy ratio 
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and the rate of NPLs of the prior year, verifying that the quality of the loan portfolio in 
European commercial bank is an essential part of European economy. 
The Pooled OLS Model is a type of panel data regression model and it carries two 
assumptions that contain the intercepts and slopes that are constant across countries, 
and there is no time effect. Pooled OLS can assist to examine the influences of the 
independent variables on the dependent variables, and also support in defining the 
core determinants of the credit risk or NPLs. This model has been used by many 
authors on their papers, for instance, Gul, Irshad and Zaman (2011) undertaken 
research on determinant factors of credit risk in five southeast Asian countries 
influencing bank profitability in Pakistan. Moreover, Javaid, Anwar, Zaman and 
Ghafoor (2011) have used in their research Pooled OLS to investigate the significance 
of equity, assets, deposits and loans on one of the major profitability indicators, return 
on asset (ROA), in the banks of Pakistan. Last but not least, Ani, Ugwunta, Ezeudu and 
Ugwuanyi (2012) have used the same model in order to estimate the coefficients in 
their research on the determinants of bank profitability in Nigeria. Having on mind 
these examples, the pooled OLS model could be considered as one of the most 
significant methods for a study with a mixture of cross-sectional data and time series. 
Anastasiou, Louri and Tsionas (2016) examined the elements of NPLs for a ten years 
period (2003-2013), investigating banks inside the Eurozone, separate them in two 
large country groups. They attempted to distinguish the viability and the consistency of 
the European banking system, but more precisely in PIIGS countries (second group in 
the sample), which are fronting even more difficult situations throughout the 
recession. The techniques that the authors used were the ‘’fully modified OLS’’ and the 
‘’panel cointegrated VAR’’, using as independent variables both macroeconomic 
(inflation, unemployment, GDP growth rate, government budget deficit or surplus, tax 
on personal income, output gap, credit to private non-financial sector and interest rate 
margin) and bank-specific variables (ROE, ROA, loans-to deposits ratio and bank size), 
and as dependent variable the NPLs to total loans ratio. Generally, the two methods 
provided similar outcomes, summarizing that the factors of NPLs are influenced by 
similar macroeconomic and bank-specific conditions, with conclusive evidence in the 
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second group. Therefore, NPLs displayed a higher change after 2008, increasing in the 
second group, and were more correlated deteriorating macroeconomic conditions, 
with regard to growth, unemployment and taxes. The “interest rate margins” and the 
“fiscal consolidation” variables are significant for the second group even though credit 
to GDP is significant for the first group. Quality of management and loans to deposits 
have a major role, whereas the size is negatively significant for the second group.  
Adnan and Ihtesham (2017) examined many factors affecting the level of Pakistani bad 
loans, using solely bank-internal factors as the independent variables. More precisely, 
ROA, EPS, cash to total assets ratio, bank size and investment to total assets ratio, 
break-up value per share and Capital Adequacy ratio. The sample consisted of 20 
commercial banks from Pakistan, in the period from 2006 to 2016 and using the 
‘’random effect panel least squares’’ regression. Furthermore, the writers came up to 
the conclusion that the diminishing number of NPLs produces improved efficiency and 
they also marked that ratios like EPS, ROA, breakup value per share and Capital 
Adequacy ratio are highly correlated with the level of NPLs. 
Finally, Kjosevski and Petkovski (2017) examined in their study the connection 
between macro-economic and bank-specific factors of NPLs and consequently their 
influence on the macroeconomic wealth in the Baltic Region, with two balancing 
methods. The one model showed external and internal variables influencing non- 
performing loans, using panel data coming from 27 Baltic banks in yearly basis during 
the period of 2005 to 2014, demonstrating domestic credit to the private sector, 
inflation, GDP growth, shareholder’s equity ratio, ROE, ROA and the growing of gross 
loans to be the most important factors. The following model analyzed the association 
with Non-Performing Loans and its macroeconomic determining factors, signifying that 
the real economy responses to NPLs and that there are strong response effects from 
macroeconomic environment, such as inflation and unemployment rates, GDP growth 
and domestic credit to private sector.  
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5. Date, Variables and Methodology 
In this chapter, an analysis of the collected data, the variables and the methodology 
used in the process will be presented. Initially, I will present the sample that was used 
afterward in the empirical part. Later on, I will have the complete report of both 
dependent and independent variables, bank-internal and macroeconomic, that were 
used in my research. Finally, I will present the methodology of my research. 
5.1 Data Collection  
As regards data gathering, the study will use a sample from desktop research. Data will 
be analyzed from the case banks’ financial reports related to credit risk determinants. 
Additionally, the thesis will use findings from the case banks’ annual reports, the 
European Central Bank database and Eurostat. Also, many essential data for the 
research has been collected from the Bankscope Database of Bureau van Dijk’s 
Company. 
As I said earlier, this research intends to examine the macroeconomic and bank-
internal indicators that can ascertain the features that influence the credit risk of 
financial institutions in the countries of the European Union. My primary aim was to 
evaluate whether the results based on the literature are still standing after the recent 
years of the European economic crisis, and, consequently, I have chosen the period 
from 2014 to 2018 for my investigation. My key objective was to gather data from all 
28 EU countries for as many years as it was possible, but, the gathering, the 
characteristics and the accessibility of the data for the chosen variables, produced 
some crucial problems in terms of obtaining all of them. The two conditions by which I 
have chosen the proper banks were the availability of data for all the required 
variables in the Bankscope Database, for the period under investigation and that they 
had to be only commercial banks and not subsidiaries to other banks. Furthermore, I 
did not want to include in my banks’ analysis some unobtainable data, because it is 
possible that some results will not be so reliable. So, I ended up with 85 commercial 
banks from 24 of the 28 countries of the EU, with an unequal number of banks for 
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each different country. Using that data, I create an OLS regression with a total number 
of 414 observations. The calculations were completed with the help of Gretl software. 
5.2 Variables 
Based on the existing literature and my perception of this topic, I have selected the 
following variables, in order to recognize if they could act as possible credit risk’s 
(NPLs’) determinants. Τhe independent variables are separated into the bank-internal 
and macroeconomic ones, respectively. 
• Dependent Variable 
Non-Performing Loans (NPLs) 
As the International Monetary Fund stated, ‘’a loan is non- performing when payments 
of interest and/or principal are past due by 90 days or more, or interest payments 
equal to 90 days or more have been capitalized, refinanced, or delayed by agreement, 
or payments are less than 90 days overdue.” After a loan is recognized as non- 
performing, it must be categorized as such until written off or payments of interest 
and principal are collected. NPLs are often used as a reliable way to assess the status 
of the loan portfolio of a financial institution.  
• Independent Variables 
Independent variables are factors that define a dependent variable. In this study, both 
bank-internal and macroeconomic independent variables are included, so as to 
describe the dependent variable of the level of NPLs. In the bank-internal variables are 
the ratios of bank profitability, such as ROE and ROA, the Total Equity to Total Assets 
ratio (TETA), the Net Loans to Total Assets ratio (NLTA), the logarithm of Total Assets, 
which is the Bank Size (BS) and the Net Loans to Deposits and Borrowing ratio (NLDB). 
In the macroeconomic ones are the Gross Domestic Product growth rate (GDP), the 
Inflation rate (INF), the Unemployment rate (UN) and the Public Debt as a percentage 
of the GDP (PD). Subsequently, all the independent variables used are represented, so 
as to observe their influence on the amount of NPLs. 
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➢ Bank-Internal Variables 
a) Return on Equity (ROE) 
Return on equity (ROE) ratio is a measure of financial performance calculated by 
dividing net earnings by shareholders' equity. Because shareholders' equity is equal to 
a bank’s assets minus its liabilities, ROE could be thought of as the return on net 
assets. ROE is well known as a measure of how effectively management is using a 
bank’s assets to create profits. In the studies of Bellas et al. (2014) and Kjosevski and 
Petkovski (2017), the results concerning the relationship between NPLs and bank 
profitability measurement, as regards to ROE, showed a negative relationship. 
b) Return on Assets (ROA) 
Return on assets (ROA) is a measure of how profitable a bank is relative to its total 
assets. ROA provides an idea as to how efficient a bank's management is at using its 
assets to generate earnings. Return on assets is expressed as a percentage. Adnan and 
Ihtesham (2017) and Kjosevski and Petkovski (2017) showed in their studies that the 
ROA ratio has a negative effect on NPL. 
c) Net Loans to Total Assets (NLTA) 
The Net Loans to Total Assets is a ratio that is used for banks to measure the relation 
of the bank’s loan portfolio to total assets. Providing loans for customers is a core 
function of every bank, and it is quite normal that a large part of a bank’s assets are in 
loan form. Typically, loans are provided for both retail and business customers, but the 
precise structure of the loan portfolio relies upon the strategy of the bank. Klein (2013) 
has found out in his study that this ratio has a negative correlation with NPLs. 
d) Total Equity to Total Assets (TETA) 
The shareholder equity ratio displays how much of the bank's assets are funded by 
equity shares. The lower the ratio, the more borrowing a bank has used to pay for its 
assets. It also expresses how much shareholders would receive in the event of bank 
liquidation. This ratio is displayed as a percentage and it is calculated by dividing total 
shareholders' equity by total assets of the bank, and it denotes the number of assets 
on which shareholders have a residual claim. In my study, I want to scrutinize if the 
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amount of leverage in terms of assets is significant and capable of determining the 
amount of non-performing loans of a financial institution’s loan portfolio. Kjosevski 
and Petkovski (2017) and Klein (2013) both found in their studies, that the ratio has a 
negative relationship with the dependent variable (NPLs). 
e) Bank Size (BS) 
Bank size represents the ownership of assets by banks. High asset ownership allows 
banks to offer more financial services at a lower cost. This ratio denotes the ownership 
of assets by banks. High asset ownership permits banks to provide more financial 
services at a lower cost. The probability of the failure of the banking system, because 
of the collapse of one big bank, reinforced the situation that the government will 
support them in such a scenario. Consequently, as banks feel safe, they benefit from 
this chance to take unnecessary risks by issuing loans to lower-quality borrowers and 
therefore raise the number of their non-performing loans. This also recommends that 
bank size is a significant role in ascertaining the level of non-performing loans, 
signifying that the larger the bank size is, the larger the probability of default. Adnan 
and Ihtesham (2017) found out in their study, a positive relationship between bank 
size and NPLs variable. 
f) Net Loans to Deposits and Borrowing (NLDB) 
The Net Loan to Deposit and Borrowing ratio is used to calculate a bank's liquidity by 
comparing a bank's total loans to its total deposits and borrowing for the same period. 
The ratio is displayed as a percentage. The ratio displays a bank's ability to cover loan 
losses and withdrawals by its customers. As it is confirmed by Anastasiou et al. (2016) 
and Adnan and Ihtesham (2017), it is expected that this ratio is going to have a positive 
relationship with credit risk. 
➢ Macroeconomic Ratios 
a) Gross Domestic Product Growth Rate (GDP) 
Gross Domestic Product (GDP) is the market value of all the finished goods and 
services produced within a country's borders in a particular time period’. As a wide 
measure of overall domestic production, it functions as an inclusive indicator of the 
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country’s financial health. GDP is usually calculated on an annual basis, but it can also 
be calculated on a quarterly basis as well. Furthermore, sometimes GDP could be given 
in real terms, meaning that the data is adjusted for price changes, and is, therefore, 
net of inflation. Many studies have found a negative association between GDP and 
NPLs, Bellas et al. (2014) and Klein (2013), but it is opposed to Anastasiou et al. (2016) 
study, at which a positive relationship is indicated. 
b) Unemployment Rate (UN)  
Unemployment rate is the share of the labor force that is unemployed and displayed 
as a percentage. It is a lagging indicator, meaning that it usually increases or falls in the 
wake of shifting economic conditions, instead of anticipating them. When the 
economy is in recession and jobs are scarce, the unemployment rate can be projected 
to rise. When the economy is rising at a healthy rate and jobs are relatively abundant, 
it can be projected to fall. The results of the Unemployment rate factor are expected 
to give a positive relationship between the unemployment rate and the NPLs’ level, as 
the existing literature points (Anastasiou et al, 2016; Bellas et al, 2014; Kjosevski and 
Petkovski, 2017; Klein, 2013). 
c) Public Debt as a Percentage of GDP (PD) 
The Public Debt to GDP ratio is the measure comparing a country's public debt to its 
gross domestic product (GDP). By comparing what a country owes with what it 
produces, the debt to GDP ratio consistently shows the specific country’s ability to 
meet its debt obligations. Often displayed as a percentage, this ratio could also be 
translated as the number of years required to pay back debt if GDP is devoted 
completely to debt repayment. Bellas et al. (2014) showed in their study a positive 
influence of this factor on NPLs’ level. 
d) Inflation Rate (INF) 
Inflation rate is a measure the ratio at which the regular price level of a basket of 
particular goods and services in an economy increases over some time. It is the 
constant rise in the overall level of prices where a unit of currency purchases less than 
it did in previous periods. Often displayed as a percentage, inflation shows a reduction 
in the purchasing power of a nation’s currency. Based on this, the relation of NPLs and 
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inflation is projected to be positive. As Anastasiou et al. (2016) stated, a positive 
relationship between the NPLs and the inflation rate is existing, yet Bellas et al. (2014) 
did not find any impact of inflation on NPLs. 
5.3 Methodology 
The econometric model, used in this research, is a linear regression of the following 
formula: 𝑦𝑖,𝑡 = 𝛼 + 𝛽𝑖𝐵Ι𝑖,𝑡 + 𝛽𝑖𝑀Ε𝑖,𝑡 + 𝑢𝑖,𝑡 
Where, 𝑦𝑖,𝑡 signifies the logit transformation of the dependent variable, which in this 
case is the logarithm of NPLs. Such conversion makes sure that the dependent variable 
extents over the interval [+∞, -∞] and is distributed in symmetry.  
𝐵Ι𝑖,𝑡, denotes the vector of the independent Bank-Internal variables.  
𝑀Ε𝑖,𝑡, denotes the vector of the independent Macro-Economic variables.  
It should be said that i is used for each bank and t for each year. 
In the existing literature, as regards to the credit risk determinants, the authors used 
many and different econometric estimations. Klein (2013) and Bellas et al. (2014) used 
the difference Generalized Method of Moments (GMM difference). Anastasiou et al. 
(2016) and Kjosevski and Petkovski (2017) used the Panel Vector Autoregression 
(PVAR) model, while Anastasiou et al. (2016) also applied the Ordinary Least Squares 
(OLS) method. The Pooled OLS method was used by Gul et al. (2011), Javaid et al. 
(2011) and Ugwanta et al. (2012), and finally, Adnan and Ihtesham (2017) used the 
Random Effects model. Among all of the above methods, the one I used for my sample 
is the OLS method. 
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6. Empirical Results 
The following empirical model is used in the study for the assessment of the factors to 
determine the non-performing Loans of the banks: 
Ln_NPLi,t= α +βiROEi,t + βiROAi,t + βiNLTAi,t + βiTETAi,t + βiNLDBi,t + βiLn_BSi,t + 
βiGDPi,t + βiINFi,t + βiUNi,t + βiPDi,t 
Where ROEi,t, ROAi,t, NLTAi,t, TETAi,t, NLDBi,t, Ln_BSi,t, GDPi,t, INFi,t, UNi,t, PDi,t are 
the variables used. Note that α stands for the constant term, i corresponds to the 
examined bank of the sample and t to the year of the observation. 
Table 1: Results of the OLS regression 
 Coefficient Std. error t-ratio p-value Significance 
CONST -4.88062 0.787671 -6.196 0.0000 *** 
ROE -0.0259780 0.0106176 -2.447 0.0148 ** 
ROA 0.231170 0.133220 1.735 0.0835 * 
NLTA 0.0352848 0.0146813 2.403 0.0167 ** 
TETA 0.121458 0.0213953 5.677 0.0000 *** 
NLDB -0.0298158 0.0130565 -2.284 0.0229 ** 
Ln_BS 0.941709 0.0345908 27.22 0.0000 *** 
GDP 0.0759968 0.0249680 3.044 0.0025 *** 
INF -0.185054 0.0669708 -2.763 0.0060 *** 
UN 0.0546054 0.0177810 3.071 0.0023 *** 
PD 0.0105019 0.00243927 4.305 0.0000 *** 
 
All the tests for significance were done at a 95% confidence level. This means that all 
the above tests must have a p-value less than or equal to 0.05 for the tests to be 
significant.  
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Table 1 contemplates the beta coefficients of the ten independent variables. The beta 
coefficients are indicators of the “predictive powers” of every independent variable. 
The beta coefficients are generally positive, implying a positive relationship between 
the dependent variable and the independent variables. Nevertheless, there are some 
exceptions (ROE, NLTA, INF) that are having an inverse relationship with the NPLs. 
Table 2: Correlation Coefficient Matrix 
ROE 1.0000           
ROA 0.8936 1.0000          
NLTA -0.0254 0.0115 1.0000         
TETA 0.0600 0.2757 0.0797 1.0000        
NLDB 0.0069 0.0538 0.9582 0.1846 1.0000       
GDP 0.1573 0.2496 0.1174 0.3258 0.1654 1.0000      
INF 0.2096 0.1992 -0.1059 -0.1515 -0.1180 0.0268 1.0000     
UN -0.2272 -0.2232 0.0837 0.1700 0.1049 -0.1471 -0.5075 1.0000    
PD -0.2615 -0.2536 -0.1424 0.0727 -0.1292 -0.2708 -0.2087 0.6862 1.0000   
Ln_BS 0.0393 -0.0489 -0.0621 -0.4534 -0.0439 -0.1382 0.1836 -0.2054 -0.0838 1.0000  
Ln_NPL -0.1013 -0.0896 -0.0052 -0.0962 0.0251 -0.0329 -0.0793 0.1614 0.2237 0.7069 1.0000 
 ROE ROA NLTA TETA NLDB GDP INF UN PD Ln_BS Ln_NPL 
 
Table 2 displays correlations between the dependent variable and the independent 
variables. It shows that there is a significant relationship between NPLs and all the 
independent variables (bank-internal and macroeconomic ones), except the 
relationship between NPLs and ROA, which is not significant at 95%, but though it is 
significant at 90% confidence level. This finding, therefore, indicates that bank-internal 
and macroeconomic indicators have a direct relationship with NPLs. 
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Table 3: Descriptive Statistics 
VARIABLES OBSERVATIONS MEAN STD. DEV. MIN MAX 
ROE 414 4.7770 13.334 -90.382 48.775 
ROA 414 0.40614 1.1154 -7.5820 6.4150 
NLTA 414 55.348 15.093 4.4940 92.455 
TETA 414 8.0193 3.8648 1.2660 29.695 
NLDB 414 64.968 17.252 5.6560 110.21 
Ln_BS 414 18.932 1.9419 11.945 23.404 
GDP 414 2.6242 2.5469 -1.3110 25.100 
INF 414 0.75349 1.0224 -2.0520 4.6310 
UN 414 9.0778 5.2885 2.2250 26.500 
PD 414 82.596 35.206 20.70 181.8 
Ln_NPL 414 15.331 2.0191 7.0724 21.015 
 
Table 3 shows the descriptive statistics of the regression. It is observed that the 
dependent variable, the Logarithm of NPLs, has a mean of 15.331, for the study period 
of 2014 to 2018, with a minimum value of 7.0724 and a maximum one of 21.015. The 
descriptive statistics results about NPLs indicating that the differences among banks 
are quite high, as the value of the variable is logarithm based. As for the profitability 
ratios, ROE and ROA have mean values of 4.770 and 0.40614, respectively, that show 
the impact of the financial growth in the European Union, which is the raising earnings 
for a number of banks. Net Loans to Total Assets (NLTA) and Net Loans to Deposits and 
Borrowing (NLDB) ratios are both presenting quite similar values, having a mean of 
55.348 and 64.968, respectively and almost comparable standard deviation of 15.093 
and 17.252, respectively. Furthermore, Total Equity to Total Assets ratio (TETA) and 
the Logarithm of Banks Size (BS) are having a standard deviation of 3.8648 and 1.9419 
respectively as well. As far as it concerns the macroeconomic variables of Gross 
domestic product growth rate (GDP), unemployment rate (UNEMP) and Public Debt 
(PD) are presenting great differences among their values, with their minimum ones 
being close to or below zero and their maximum ones above twenty, except Public 
  -28- 
Debt that is up to 181.8. The Inflation rate presents the lowest standard deviation, of 
0.75349, yet the Public Debt rate has the highest one, of 82.596. 
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7. Conclusions  
7.1 Key Results 
This study scrutinized the major determinants of bank credit risk using a sample of 
European commercial banks over the period 2014-2018. Both bank-internal and 
macroeconomic variables were involved in the analysis to identify the most significant 
factors that influence European banks’ credit risk. The overall results of this paper 
revealed that the credit risk in the European commercial banks was related to both 
internal and external factors.  
Concerning the bank-internal variables, the results displayed that more profitable 
banks had lower credit risk. Bank Size, ROE and Equity to Assets ratios were the main 
internal determinants that significantly increase credit risk in the European commercial 
banks. These findings give a major signal to the regulatory authority, bank managers 
and even shareholders. More specifically, these four variables (ROE, ROA, Net Loan to 
Total Assets, Equity to Assets, Net Loans to Deposits and Borrowing and Bank Size) will 
significantly affect the dependent variable (NPLs), although in different significance 
level. Additionally, the results show that ROA, Net Loan to Total Assets, Equity to 
Assets, and Bank Size have a positive relationship with NPLs, whereas ROE and Net 
Loans to Deposits and Borrowing ratios have a negative relationship with NPLs. 
Bank-internal factors are manageable and therefore could be controlled to prevent 
default failures, so a significant suggestion for the supervisory authority and decision-
makers is the need to promote adequate control procedures in order to prevent huge 
losses from NPLs. Moreover, the emphasis should also be on managerial behavior by 
legislating powerful corporate governance practices to preserve the reliability of the 
banking sector. 
As for the macroeconomic variables, the results showed that the GDP growth rate was 
the major variable that positively increased credit risk. Through the empirical results, it 
shows all the independent variables in this analysis are significant. More specifically, 
these four variables gross domestic product, inflation rate, unemployment and public 
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debt will significantly affect the dependent variable (NPLs). Additionally, the results 
show that (GDP, unemployment and public debt) have a positive relationship with 
NPLs, whereas inflation has a negative relationship with NPLs.  
As regards the research results, it is noticeable that the bank-internal variables are 
consistent with the existing literature. ROE ratio has a negative relationship with the 
level of credit risk (NPLs), following the results of the Bellas, Makri and Tsagkanos 
(2014) and Kjosevski and Petkovski (2017). As for the ROA variable, even though it is 
insignificant in the analysis, it is projected to have a negative impact on credit risk 
(NPLs), confirmed by the existing literature. Therefore, as it is also indicated in the 
literature, the higher the ROA ratio, the higher the capability of management to create 
earnings from its assets and for that reason, the lower the amount of NPLs. Moreover, 
Net Loans to Total Assets ratio (NLTA) has a negative correlation with the NPLs, as it 
was also shown by Klein (2013). Another significant bank-internal variable is the Total 
Equity to Total assets ratio (TETA), which has a negative relationship with the 
dependent variable as well. Similar results for that ratio determinant are also given by 
the study of Klein (2013) and Kjosevski and Petkovski (2017). Another one significant 
bank-internal variable, which is positively associated with the amount of NPLs is the 
Bank’s Size (BS) variable. The existing literature supports our findings, while Adnan and 
Ihtesham (2017) is verifying this positive relationship, demonstrating that the largest 
banks have the biggest probability of defaulting. Finally, the last bank-internal variable, 
Net Loan to Deposits and Borrowing ratio (NLDB) has a positive relationship with credit 
risk, something that is also confirmed by Anastasiou et al (2016) and Adnan and 
Ihtesham (2017). To sum up, all five bank-internal variables had the expected 
correlation with the dependent variable, following the existing literature. In regard to 
the estimation results of the bank-internal variables, they are relevant to the theory 
and this is also the case for the macroeconomic variables of my analysis.  
All macroeconomic variables are proved to be significant in the study. GDP growth rate 
variable performed a negative correlation with the credit risk, which is aligned with the 
theory and the findings set on the existing literature (Bellas et al, 2014; Klein, 2013), 
but it is opposed to Anastasiou et al. (2016). So, a negative coefficient of the GDP 
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variable is noticed. Furthermore, significant in my research is also the Inflation rate 
(INF) variable, as the results of Bellas et al. (2014) study indicate. Regarding the 
inflation rate coefficient, there are contradictory results against Klein (2013) and 
Anastasiou et al. (2016). Nevertheless, I found a negative relationship with Inflation 
rate and NPLs’ level. As for the unemployment rate, the results reinforce the theory, of 
having a positive correlation with the dependent variable of NPLs, as it was projected. 
The results of the Unemployment rate factor are also alongside the existing literature 
(Anastasiou et al, 2016; Bellas et al, 2014; Kjosevski and Petkovski, 2017; Klein, 2013). 
Finally, the Public Debt as a percentage of GDP (PD), which is referring to the public 
debt of each country, is the last macroeconomic variable of the model. The results 
show a positive influence of this factor on NPLs’ level, which is relative to the existing 
literature and more specifically to Bellas et al. (2014). 
7.2 Reliability and Validity of Results 
The data were retrieved from books, annual reports, internal documents of the case 
banks, international regulations and framework, articles and news, hence, most of 
them are from reliable sources, for instance:  
1. Annual reports are from the case bank’s website  
2. Internal documents of the case banks 
3. International framework and standards, like the Basel III framework, were from 
the official website of the European Union 
4. European Central Bank  
Nevertheless, information and comments from the news can be subjective at one 
point or another and influenced by their authors’ bias. Some mathematical data were 
taken from the news, such as many financial ratios of the case banks in a specific time.  
7.3 Limitations 
During these past few months, I have been constantly working and scrutinizing my 
progress for this study. Though, there are still some inevitable situations, leading me to 
face some problems and limitations during this study.  
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To begin with, there are inadequate data to do statistical analysis at the beginning of 
this study. Some of the data retrieved from either the European Central Bank (ECB) or 
the Bankscope Database are incomplete and for that reason, there were difficulties 
faced during data collection. This is because some data required for some select 
countries could not be found from the ECB or the Bankscope Database and it needed a 
longer time to search for the complete data in all countries and in some cases to 
ignore some specific years. However, the sample size requires to be at least 26 to 30 
observations for each country, while the sample size for every country in this research 
is about 12 to 16 observations. Hypothetically, a bigger sample size will provide a 
better result than a smaller one, but due to insufficient data, the small sample size has 
been selected in this research.  
Moreover, the empirical analysis in this study only includes quantitative variables such 
as GDP, unemployment, ROE and ROA. Nevertheless, it misses qualitative factors such 
as culture and internal practices that every bank uses. Qualitative variables might also 
be one of the factors that might influence the bank’s performance in Europe. So, the 
model could be expanded by adding other types of variables as determinants of credit 
risk, such as regulatory, legal, global and institutional factors.  For that reason, the 
results in this analysis are not taken into account accurately as it does not contain 
qualitative variables, and it is impossible to be defined as real determinants of credit 
risk in European commercial banks.  
7.4 Self-Assessment of own learning 
The data used in this dissertation are made up of desktop qualitative and quantitative 
research. Through the process of accumulating this information, I have acquired and 
learned new knowledge and skills. In the prior phase and throughout the research, I 
was given multiple chances to practice decision-making skills when building the outline 
and choosing a topic for the thesis. Afterward, in the data collection phase, I learned 
how to extract the information I needed out of massive data sources. Concerning 
knowledge, this study provided me with a lot of new information and capabilities 
which are very useful for my career as I am currently working in the banking industry.  
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Appendix  
In the following table, I represent the number of banks of each county as well as the 
names of each of them that are included in the dissertation sample. 
Appendix Table 1: Banks summary by name and country 
BANK NAME COUNTRY NUMBER OF BANKS 
Erste Group Bank AG 
AUSTRIA 2 
Raiffeisen Bank International AG 
Argenta Spaarbank-ASPA 
BELGIUM 4 
Belfius Banque SA 
Dexia SA 
KBC Groupe SA 
First Investment Bank AD BULGARIA 1 
Hrvatska Postanska Bank DD 
CROATIA 2 
Podravska Banka 
Bank of Cyprus Public Company Limited 
CYPRUS 2 
Hellenic Bank Public Company Limited 
Moneta Money Bank A/S CZECH REPUBLIC 1 
Danske Bank A/S 
DENMARK 5 
DLR Kredit A/S 
Jyske Bank A/S 
Nykredit Realkredit A/S 
Sydbank A/S 
Aktia Bank Plc 
FINLAND 5 
Alandsbanken Abp 
Nordea Bank Abp 
OP Financial Group 
Pop Pankki-Pop bank group 
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BANK NAME COUNTRY NUMBER OF BANKS 
BNP Paribas SA 
FRANCE 6 
BPCE Group 
Credit Agricole Group 
Credit Mutuel 
La Banque Postale 
Societe Generale SA 
Commerzbank AG 
GERMANY 7 
Deutsche Bank AG 
DZ Bank AG 
KfW Bankengruppe 
Landesbank Hessen 
Norddeutsche Landesbank Girozentrale NORD 
NRW Bank 
Alpha Bank SA 
GREECE 4 
Eurobank Ergasias SA 
National Bank of Greece SA 
Piraeus Bank SA 
Budapest Bank Nyrt 
HUNGARY 3 MKB Bank Zrt 
OTP Bank Plc 
Allied Irish Banks plc 
IRELAND 3 Bank of Ireland 
Ulster Bank Ireland DAC 
Gruppo Monte dei Paschi di Siena 
ITALY 5 
Banco BPM SPA 
Cassa Depositi e Prestiti 
Intesa Sanpaolo Private Banking Spa 
UniCredit SpA 
Banque et Caisse d'Epargne de l'Etat Luxembourg LUXEMBOURG 1 
Bank of Valletta Plc 
MALTA 2 
IIG Bank (Malta) Ltd 
ABN AMRO Bank NV 
NETHERLANDS 4 
BNG Bank N.V. 
ING Groep NV 
Cooperatieve Rabobank U.A. 
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BANK NAME COUNTRY NUMBER OF BANKS 
Alior Bank Spólka Akcyjna 
POLAND 4 
Bank Polska Kasa Opieki SA 
Getin Noble Bank SA 
Powszechna Kasa Oszczednosci Bank Polski SA 
Banco Comercial Português SA 
PORTUGAL 4 
Banco Finantia SA 
Caixa Geral de Depositos 
Credito Agricola Financial Group 
Banca Transilvania SA 
ROMANIA 2 
CEC Bank SA 
Abanka d.d 
SLOVENIA 3 Nova Kreditna Banka Maribor d.d. 
Nova Ljubljanska Banka d.d. 
Caixabank S.A. 
SPAIN 5 
Banco Bilbao Vizcaya Argentaria SA 
Banco de Sabadell SA 
Banco Santander SA 
Bankia SA 
Avanza Bank Holding AB 
SWEDEN 4 
Skandinaviska Enskilda Banken AB 
Svenska Handelsbanken AB 
Swedbank AB 
Barclays Plc 
UK 6 
HSBC Holdings Plc 
Lloyds Banking Group Plc 
Nationwide Building Society 
Royal Bank of Scotland Group Plc 
Standard Chartered Plc 
 
